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(57) Abstract: A compound which emits a high-color-purity red light 
at a high luminance and has high fastness; and a luminescent element 
capable of emitting a light at a high luminance. The compound emit- 
ting a red light is a Nile Red type compound represented by the for- 
(1 ) mula(l). The luminescent element has a luminescent layer containing 
the compound. 
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544Rtf844, 444s 644W744, 444, 644Rtf844, 444, 744RTJ*844, 
5 {4, 6 44Rt>*744, 5 {4, 644^844, 5 44, 7 44Rtf844, M«-6& 7 
44£.U ? 8 44&a&£--r£ by 7/^*0-2—^7^36^ »l- 3. 4 > 5 > 6 
7> 8 -^7 B ^7/V^-n-2-^7^/VSSr#lf S^^^ s "e#So 
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^ (3) -C^^ttS^^^y KJR^feJS^-fr**** -NR 1 R 2 
&ST'fc9, -Ar ^«^§|feST*fc^*^, r<DAr-tigt5-CH-tC 



5£ (3) t?^$tL5^-r/v^y K3R#fe»3te^*tt. ?fe(7>J:5K:b-caiati"S 

-t-ftfr-Jo, ^ (2) ^stisw A/i/y K^iftt^: (8) -e^snst^ 

NC-CH 2 -Ar 5£ (8) 

~2 5 0°C, ^L<Hl0 0~17 0tt*fc5o RffcG>l*TffeteW\ 
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(9) 



R 




(10) 



mu ^> r 1 , r 2 , r 3 , r 4 > s.^R 5 imffctmn<z>m&%7F-fo 
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street O) ^^sw/n^^KM 



T/JP03/00477 



^-tf^SR 1 (ill, R 1 {«IB^HHt03t*^^i-o ) 2^£-bfc#;w^y— 



HO 




(a) 



(a) o-^on^^^Ott^WiWb^^^-tyRJS** 
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R l (a) R 1 (b) • • • (W 



roKf&S (b) ^$tt5Si^^#^ UT, 10 0~2 5 0 < CC3 0^5 

— *\ rc7)^0J(c#5mfl3^: (10) -e^StbS^yn^y K**^^** 

3fei\ ^T©m (c) ^rtoIg^tSISR 1 .K^R 2 

(fit, R 1 WR 2 («lB^I^^S*^-fo ) ^^Lfc4-~hnyT~ 

&*B&L-Cl^^ N dtttts R\ R\ WR 5 ^tilMt^^4-=boy7 

(c) t?^$tb*^*Sr^-t-5, 



N Rl ^ - -OH 





(c) 



nm<omw&frtfxmfrtsz. tizzy , mn-rz. 
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ft (d) *sasiit*tb5. 





(d) 



dOEDSsfc (d) fcl^SftSRJfc^ttfcU-C, 1 0 0-2 5 0^3 0^-5 
MUX. (10) T?^*-fL5flBt**t-S^/n^y K**feW6ik#*». * ( 
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tm*. (1 1) I 3 , R 1 . R 2 . R 3 . R\ R s WArt&lHi:III#oS^^-r 
5£ (1 1) t*$^5t>f /H^y Ki^^^H -NR 1 R 2 

^ (11) -e^^tL-5-7--r/H/^ K^#^^b^^ &<DJ; M-bT^iti- 
1~&;b*>, (10) -e^^^S-^-r/H^ix «fe»^fttNC-CH 2 
-Ar «§.U Ar{«lE^I^#^^^i- 0 ) 



!§&@imi-Z>Z.b&X%Z> 0 BtJ&Umte. 0 0-2 5 0°C, £?£U<f210 



30 



WO 03/062213 M ^CT/JP03/00477 

ft*5, 5* (9) T'^^ttS^/VV'S' K3R*6»3te-fb#*tt. £iTO^ (3 a) 

hz> 0 (3 a) -e^^tbS^^w^ K5R#fe3S3te^^tt, MlB^; (9) -e^ 

StbS^yH^y K^#feMk^tNC-CH 2 -Ar ({fib, Ar^SfffS^ 

5 r > =t io , ^ (io) -e^ * tt5 ^ v y K^-fe^ftte-^ £ fiWfc ^ 




* * (3a) 
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fi*J:b-es 5 ~ 2 0 0 : 1 0 ~ 1 0 0 : 50~20000 9 , 0* t<ttlO 
~1 0 0 : 5 0~5 0 0 : 100~1000 0-t?&5 o 

t^rc/— /vmW-fe^-fk^i: b"Ctt, ^ (16) t^^5DPVBi^i 
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ik^ate^^RtM^^^**^^**^*-^^*- ^ (i 7) -e 




(17) 



CH 3 CH 2 - N - CH 2 CH 3 
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*T»»tt*wc«>5itiHWi^ mmmem, Rxmntm^m, sk^ss* 

>r u | l_l I— I \"* »— ■ I •* — • - 
O 

mm® 2 % 3 wmmm 4 sr n ©jiw^ji tt^ 5 * ^ -r 5 - £ a* 
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©*ttSr«ffi-t"5 31^*S"et5o ^Klttt, @PJ«®2«. I TO. In 2 0 3 s 
Sn0 2 , ZnO, CdO^ AXfi*frb<Dfc^m<Dim6&mmn*t'ft. 

£.©8W®ffi2r±, iWfB&Kl-bfcs ft^fcftffi^**, ^^MoU^> 
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3tete^©»M*r±* o. oi~2in §*ufto. 05 — 0. 5 

KTlBift^lRWJS^tt, It3 0-5 0 0 nm, $?£L<tel 0 0-3 0 0 nm 



-rgzbg. hz>wz±%irg?>b£ia^ m&vtc<Dbmm<Dmm*$LCz>z.b 
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a*fe&t^K*f jfeo V vftbtr^ffl LT3§ftJI Sr^i-S tc tt t> > m^il £ 3§ft 

jV% — VJ**$<DWtftfitos 4, 4' -tf;*;*7/W<>A- /Hf7*= A (Cz-TPD) 

^y^rm^^rr^Umtvx, Mx.f3?m— MTD AT A (4, 4' , 4"-h 
(3-^^7x^1/7x^7?/) by7x^;V7 5y) > 7^nixT^ 

m2^^i-«j:5(-> ^©^jt^Btts mfaKDmm^ mmmM2^ a-** 
&ji 5 , 3a, 3b, m-^HKUJi 6 Rummm 4 & r counts ut^s 0 
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4b&VomZ.l*N, N' -^7x^-N, N* -S* (m-hy^) — ' <Vi?v ? ^ ( 
TPD) s Wa-NPDl, t K^^^^b^s ^/W^^ffr&fck 

tt, #J;U^ 2- (4-tert-^/^7^=/V) -5- (4 - If -1, 
3> /V^(D^-^-^v ? T^-^BI^^.tJ ? 2, 5-tf* (1— 

-1, 3, 4-t^t^7)/-/K &tW:2, 5 -If* (5* -tert-^ 

tta&teiMtfc tt, en*.***/ u /KT/t^ttffc (au3) , ^w*/ v j 

—;V<y V VJ*$&W (B e b q 2) m<n&m&W2httPc*ft : M.K®im-fZ> - t i>X' 
m 2 ^*5tt5l§3fe^B-ef*, m^itS 6|iAl q 3 &^1rZ> 0 
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W ^:T/JP03/00477 

mkmmmx~tbz>mmt(Dm\^ jv^wmo^^-t^— Asmzmt, r. 

iO^^-T-fcSstt^W^WKSStt^ateJltt^ 5 0~8 0%^^y tf 

=/io&/w<5/— (PVK) m^^k^M 5 ~ 4 0 % £ % ^<Z>3PJftC#5 
^ /ui^ y K^feSSSfrffc^ 0 . 0 1-20% (SA) t X1&& £ ttT V % 6 i: > 
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31, q 3 k&'Sfi£tlX\t*Z<Dt>W&l>)'\ 



(«l#1J1) 

5 0 0ml ©^77^3^ t>f/H^y K5. 0 g (15. 7 mm o 1 ) . ^ 
P^pyii?if;V5. 6 3g (2 3. 6mmol) MW^2 5 0ml$: 

, ^@#:2 0 Omg^#fco r©ii@M^i*2 0 4-2 0 StTCfcofco 

^.(Dmrnrnw-^ i h&m 5 j-, nmr^— h 6 i^-t- 0 rco^^© 

tHMS C:60. 47 H:4. 31 N:7. 05 0:8. 05 Br:20. 11 
$J^{fi C:59. 19 H:4.24 N:6.43 0:8.36 Br:21.61 
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(18) •VTFZfiZmWMWtmfc&l Omg/Lro«g^5J:5 



7}n W/MtJBE 



3 6 5 nm 

4 0 0 nm 
7 0 0 nm 

1 2 0 0 n m/ft 

5 . 0 n m 
5 . 0 n m 
7 0 0V 



550~700n mte^cSfeJSftfl* J!. btbSo 

< * tr is =* - h «fc zmytmmm&m-rzmyt^ > 

5ml (Dtxyy^^lC /KJJ \f=.i^)V/^/— ;V 7 0mg, 2, 5 — tf* (1 
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—ry^-/U) -1, 3, (BND) 3 0mg % RXfWi^MM 

miX*'&t>tltc£ZZ><D&, (1 8) -e^$tL5»@#: 0. 1 5mg^iU ^ 

<^€J§^^^^f*. MW^Sfe^ ( (80 ^^f^, US- 2) 

(5 0X 5 0mm, I TOSBJtiOf^2 OO^m, H^^It ($0 $D & 

It— (SS2 5 4nm) t? 5 £f^U V£Mlt UTi5fc#L7c: 0 *fc°:/=*-^ (£?;i/-tf- 
(80 & 1H-D7) SrlBl'^T^if-^j^^^l-T U7h I TOl&ijKfvi, ^UT*3Vn 
fcBtflE^B^^^^^TU Hlfetl, 5 0 0 rpnu HIfe^3# 

. 5 o^muwtpx* 3 osrm.mzittz.m^ M^mmmu (*mm&&.w (80 

SSL VDS-M2-4 61) (A 1 : L i = 9 9 : 1 (I*) 

i^Ms^25J!fifeD «^£r> 4X1 0" 6 TorrT^l 5 Onm©J?^tIf U HI 
1 {C^$n§«5t^##,^^^^M^Urt„ 



b»^&tffeS»J/£Lfc 0 -^O^, WS.2 OVmtmMl 0. 6 5mA« 
^1 09 5. 00Cd/m 2 , C I E#,^^*3Jt5XM^ (WT^*3V>-Cfe^X^ 
l^i-^o ) 6 6 4 2S.U«E-feiS^*5tt'5YM^ U^T^^T-fe^Y 

5, ) fl*0. 3 2 7 0O*|f*dS#e>tb^: o 



(5 OX 5 0mm, (80 Si) Ir7tb^l0» 

80 SL Kfi2 5 4nm) T'5^lUV^Itti: I TOS^Sfeif^ofc 0 
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m&£titc.iTo&m*M£mmmw: &mm&tm w> > uds-m2-4 

61) in-fey hU 4 X 1 0~ 6 tor r ^T^MJETfC TPDjf 4 5nm> i 
|B5t (18) -^^fl^^/^Uy h*fc&&%l4k-&m*A 1 q3C2%K-^ 

ut^5^4 onm*z.<D\\mzmm^xtez>mytm. mm^r^^^mmm (a 

1 : L i = 9 9 : lJ*Jfc, (HO *#Bffi-fk^W3OT»i) Sr 1 5 0 nm«>J**fcfc 
fits 01^$tL6^#5t©#^3fe^^5tLfc o 

fttft>'mmB.Tf&m*mMVtc e tEl 6 VRT*««G3 3. 8 lmA"? 

«tg*S8 4. 3 8Cd/m 2 ,MX^0. 67 17WfelY^0. 328 3© 

Gfcffitil2) 

5 0 0ml©t^77^= I {^ f^/H/yKl. 27 g (4. Ommol) > N 
-^nnn/^U'O. 53g (4. Ommol) OTlll^|2 0 0ml 

&7k-e2iugfc^u *i*«tii^M; #^-eflikkUh„ ^©i^tK^^^^^— 9 

«t LTiflSt> m^@#:8 3 0mg£#fc o £©m&B#<0jtt;fttt 2 2 0-2 2 

tUMft C:68.08 H:4.86 N:7.94 0:9.07 01:10.05 
SU£4fi C:67.79 H:5.01 N:7.89 0:8.89 Cl:l0.31 
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^Vif^{ei5£ (19) "C^*H«iWB*»Hf*c«:l 0mg/L(DSgl^5J:5 
tf*^^^ h/v£?|iJ^U #&tb^^ f/^ll 0(c^bfc o 

3 6 5 n m 

*3te§B*ft»* 4 0 0 n m 

*3fc3l*Tift# 8 0 0 n m 

jx^i/'.xt?— K 1 2 0 0 nm/^ 

JSbj&ttl* y y h 5 . 0 n m 

^ftiJ* 5 . 0 n m 

*W/l4iJE 7 0 0V 

„ 5 5 0- 7 0 0 nmtf jtWI,?,^. 



44 



WO 03/062213 ^^CT/JP03/00477 

5ml^777^ = l^ \f~jV?jjV/<\r— /V 7 0mg, 2, 5-tf:* (1 
—r7f-/V) -1, 3, 4-^-^i?-v ? Ty— /U (BND) 30mg, ^.T^SHIB^ ( 
19) -C^^tiSMft 0. 3mgl:fPtU ^nni^^Mt5mni 

jg^Sfcmi ( OHO x^x^f-fUs US- 2) T*®fife^2 0^Fllf^t5r 

ftfcOfcl&frfco ITOSS (5 0X50mra, I TOlS 
nojf»2 0 0|tm, HSJGSIfc («0 «) SrT-feh^-eiO^IRWHWife** 
bfc^^2-7°u^y-^l 0#M«*iftifci#-U »-e^n-LTft***fc 
o S6IBU/t7* h • ^-r* • ^ot^t- (|f2 5 4nm) "T*55^ 

^UV^Itt«tfc« *fcf^ = -* (80 SL 1H-D7) Srffi^ 

l:|Tl, leH58fel, 5 0 0 rpiru m^ffil 3#Ct^tV3>- h LTttflfefffl* 

(*1E*£«W (#) & VDS-M2-4 6I) T? 
T/U5^ik (A 1 : L i = 9 9 : HlJt, («c) W«*fl2W§«0f«) 
4X1 0" 6 TorrT^ 150 nm©I^I:IfL, ID 1 Hl^$*b«#3fi©*fe*3te* 

£©#&383fcSSm3u (#0 t>7"^yfOBM-7 FastT?»>«r^«JE«r±lfft*S 
felM&tffe^&ajJfeLfc. -tOJfe*, SJE2 0VS«1 0. 0 6mA« 
iU2 15Cd/m 2 , feSX^O. 6 2 2 9X«Y^0. 3 5 9 9 

ITOit (5 0X 5 0mm, Htl^It (**) «) mK^10» 
W) »L ifcK'2 5 4 nm) T* 5 #P9U V&J$tt LT I TOgfcOifei^SrfTofc;. 
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m&ztifciTomtiL*M&mm$im (*mM&im m . uds-m2-4 

6 S) {-i? yhU 4 X 1 0 " 6 torr £*T<£>MJ£T{£> TPDf45nm, HU 
1B5£ (6) X^iStlZ-r^^y KM»ll^Al q3KlO. 3%K-t: e V 
^LTft.5Jf4 0 nm&^Ojl|l^JiLT&53§ftJi> -^MS® ( 

A 1 : L i = 9 9 : 1 S*tt> (80 *«*fb^3feEr®D & 1 5 0 nm<D*^.(=: 

i^3 6 1Cd/m\ feWO. 64 8 9StfMY#0. 3 511©il 
(Ml#!l3) 

10 0ml©t^77^^i^ Wl/yKO. 50 g (1. 5 7mmol), 
3, 5 — tf;x (M)7/^n^f/V) 7^=-/^T-ir h !i /^O . 40 g (1. 5 
7mmo 1) , ^^7K^2 5ml^tt^^7cio ^^^ftO^Srv-y 
y^;V/^T*l 3 StlctT^PiU 4R#P^0&£i£fCo ^^^l^— ^SrffiV>T 

^^tbf^b^^HX^fil 2%T^.«9, fMte2 5 7~2 6 0°CX>&of£ 0 Z.<D{£ 
^©'H-NMRWIRO^ h/W«l l&OTl 2\Z.7F&tltzMY)X$bZ> 

c ibtifdk^ii, ^ (20) x^Ztizik&WxhZtm 
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10 0ml Of777 ;*=M£ N -f-^jUU-y K0. 5 0 g ( 1 . 5 7 mm o 1 ) „ 
2, 3-^7/^13-4- (M)7/VtD^f/V) 7x=/l/7t h= MJ/VO. 3 
5g (1. 5 7mmol) , RtWfejcSB* 2 5 m 1 Srtfci&A/fc. t7,777>3^ 

m& 5 %7kiwk^- h y & j*7kmmx.Tf7k<DMiz.m&i^ mwtr h v $ a^ap^-c 3 

tf^/K ^W>fc*7A^v h^77>f- Tr^U tffeBfrlOm 
g£#fc 0 ^^tLfcfb^OHX^fi 6 . 4%T*fc«9. K£ttl 7 2-1 7 4'CT? 

#btvfc^#J^ 5£ (2 1) Tf^$tL5'fb'&«JT?*>5^^*tLfco 
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••••(21) 



-5c HJWfcS* («0 m 7 0mg, 2, 5-tf* (1-^7^) -1, 3, 4- 
^-^rlh^ry— /V (^T{-*3VNTBND^^-r§o &f&u*) 2 9mg % JU^-* 

•fe^^^^T^tt> ( (80 ^x^xtjU. us- 2) T« 

#«Sr2 0^MRR*H-SCi:U:J;9, t£h<Dlz.tS titc 0 iTOSt (5 

0X5 Omm, H^ISH (80 &) SrTir h>Xl 0$MMWafc«5i*Ufclftli: 

Id, UVASER ( (80 • f4 ' at*^3Rs 7 2 nm) "C 3 O^W 

UV£fl8ltLTi5fc#Lfc 0 (80 $L 1H-D7) *m^X 

^f^^lTt, mmmi, 5 0 0 r pm s HMEttM Sm^XX hf^ = ~ h 

**&fli (80 SSL VDS-M2-461) T»T/W5^ (Al : 
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L i = 9 9 : lfiftJfc. («c) ffiJ^bWF^S) «««\ 4X1 0" 6 TorrT^ 
1. 5 0 0AOJf^IfU EL^f^Lfco 

r©ELim OHO h^=5^»<Z>Fast BM- 7T?»>«r tC«JEE«:±rf fe# 



(Htt«l6) 

5ml <D^^-7=7^^\Z.^ PVK 6 8 m g , 2- (4 - tert- Zf ^7 ^—fr- 
5 _ -1, 3, 4-^-^r^v ? T>^— /V (^Tt-*5V^PBD 

£ fH"5. ) 3 1. 2 m g , & W>r My K3R#fi##te#*A 0 . 8 m g 



(|H»J7) 

5ml©^77Xn|i, PVK 6 3. 7 m g N 2, 5 — If* (5' -Tert— ^ 
^-,^-2' -Xy>/^fyj;/V) ^^^^ OT-*5V^TBBOTt»t5o ) 
3 5. 5mg, RW/H'y K*#fe»3tft^«!lA 0. 8mg^iU n 

5ml^^77^3(^ PVK 64. 0 m g , BBOT 35. 6 m g % IkXf- 
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(Jfcttfll 1 ) 

5ml^777^3(: v PVK 68. 2mg, PBD 31. 3mg, 





m mm 5 


mmm6 




H»J8 


itmni ! 


PVK 


70. 0 


68.0 


63.7 


64.0 


68.2 


BND 


29.0 










PBD 




31.2 






31. 3 


BBOT 






35.5 


35.6 






1.0 


0.8 


0.8 


0.4 














0.5 




2454. 4 


2215.0 


2629. 2 


3475. 6 


2137.0 




X 


0. 6417 


0. 6307 


0. 6330 


0. 6278 


0. 5402 




Y 


0. 3477 


0. 3535 


0. 3610 


0. 3648 


0. 4324 



5ml0^^77^3(^ #JJ ^/K*7/W<y— ;V (£inR-*3^T P VK kWt 

z>o mmt^ cao m 70. im g , 2, 5 -if* a—r^^M -1, 3, 

4-t^rtv?7^ (^Tt-^V^-CBND b%Ft%o 2 9. 3mg> & 
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•a-t-i^yyy K3^-fe$&3frffc£^A 0. 6lmgS:WiU ^onx^y^px. 
y(/VU>y K^gfe^^Hltt^tt, j&^&Sfc^ ( Oft) ^^jS^-fJiU 

us-2) T'MW&&2 0#p B m£ti-5;: +#R:^-&k<7Mc£;ftfco 

I TO»E (50X5 Omm, H^I^It (ttO &) £Tir h>"T?l 0£ffl/W 

T^$-ti:fc 0 ^t(Dm^ UVlltii ( (80 • 7*>r -^^fiL 2£S 1 
7 2nm) T? 3 0#P^UV^^bT^Ufc o U^IJ- (80 SI, 

1H-D7) £J^T^f»Djf&T Lfc I TOi«iC HSU LT^oV^fcii&fH^'l' 
^W;^?M^t»«iITU HWKSkl, 5 0 0 rpm, [H^K 

Sy&£i§rfc^, X£**£tt ttiSXSftl (80 *L VDS-M2-4 6I) 

(A 1 : L i = 9 9 : lltlt, (80 ^I^ISri) 
,1X1 0- 6 TorrT^l, 5 OOA(Dg^tlfU E L SrSMfs Ufco 

riDELifllo^ (80 b^^^OFast BM-7^*lc«JE&Jbrffc# 



(Uttfgi o) , 

5ml^X77^3|^ PVK 70. lmg, BND 29. 3mg, ^ /V 

» 5ml©^X77^3|^ PVK 6 9. 9m g, BND 2 9. lmg, 

^ 0. 4mgR^4^^y K3R#fi»3&fb'£*A 0. 6mg?rA^ JEtcS^ 
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(HWJl 2) 

3, ( h y 7/^t3^^/V) 73i=-/UT-fe b~ h 5J/H . 5 7mmol 

mmo 1 Sr^-t-6^^0^|ulS^»J3 ^^{-U-C^ (2 2) T^^nS^ 




••• (22) 



Et:-CH 2 CH 3 3 
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1*3] 





HifS#!l9 






§*£»1J12 


s 
ft 
/ 

mg 


P V K 


70. 1 


69. 9 


70. 1 


70. 1 


B ND 


29. 3 


29. 1 


29.3 


29.3 


tn*v/ 




0. 4 






nm V 3R#fe**ffcfrtt a 


0.6 


0.6 












0.6 




WW? 3R^6383frfb"&*> C 








0.6 




ff£ cd/m 2 


3006. 0 


2015. 0 


1349. 0 


2985. 0 


& 

m 


X 


0. 6248 


0. 6694 


0. 6294 


0. 6218 


Y 


0. 3453 


0. 3152 


0. 3458 


0. 3636 



(&%m 3) 

mwmmm 9 1 mmiz tTft# bfc i t oii?:^if^i-t i x i 

0" a t o r r^T^^ffiTt-N, N' N-v* (m-bP/V) - 

^yi?^y (TPD) =&6 0nm©J¥^ItU MJ * 

h) TVV^-^A (Alq3) H. 7lf%^!i5<t 5 mff * $ /H^ 3/ 

K^feSSM^t) A t Ufc^^SrttrlBT P D^*^0^®(-ff^ 3 1 n 

ft -5 £5^*1^ T^^tKl 5 0 nmOff^l^S^tlf 

mmmi 4) 
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TPD©^6 0nmlcU Al q 3 |It^;H/y K^MH^IMaS: 1 





mmm 1 3 


mMM 1 4 


mm 


TPD 


60 


60 


n m 


A 1 q 3 +t#^l«^M*ft^A 


31 


40 




A 1 q 3 


98. 3 


98.4 


it 


nm v zkft&mytfc&m A 


1.7 


1.6 




^ c d/m 2 


4623 


11990 








0. 6497 




Y 


0. 3184 


0. 3276 



mmmi 5) 

5ml(D^77X3C, tfV (N— fcT^/l^^/W^y — ;V) {VXT. PVK« 

i-5o m) m 70. om g , 2, 5-** a— t-^ao -1, 3 

, 4-t=3rt^7/-/> BNDittS, 14. 8 5m 

g, -f-JflsTsy K3R#feJ83teffc£4feA 0. 05mg, MIB^ (17) -t^£*b55£ 
«r3(t*"5«kfe»3fcfe* (£J5tB) 0. lOmg, fufEsS (16) T?53*£*i,3*ae«r 
3g-i-S*fe3S3tfe3d (DPVBi) 15. Omg£*«95l!9> ^an^^^O 

©jS*SHfeiH&U S-2t2 0 #R0J3H*t\ bfc 0 

I TOSi^, T-fe h^T'l 0#W«*««Si*bfc«U I P At? 1 O^fflW 
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) U<D7*V • ^Btyt-PLl 6-11 0 "TO V$fc*££rfTofc 0 

ft*tt»0*l*>ofc I TOSfi^ Stf-fr (80 l^t G yn^^lH-D7t 

S-M2-4 6lf7/V^ti (Al : Li =9 9 : lwt% (#0 i*#6&<fb5* 
W^5BfS4) «Tx 10" 6 Torr OTtlll 5 Onmlf U E L^SrM^ Lfd 



fc„ Jfe*Sr^5m^Ufco ^5t^$ttS.fc5(^ i©»«tff5t'f^l'y K* 
Gfettftll 6) 

5ml0^77^3Cs PVK 70. lmg, BND 14. 8 5 m g > (tfrfB 
>v \y v K3fcffc£.383te'ffc'^M& A 0 . 0 4 m g % imt%MW\ 1 5 XtizH £ Hfctf) £ 

0 . 1 0 m g . &tfSuiE^I«iJ 1 5 £ tltc (D t IU C 



(HJfeflJl 7) 

5m 1 0^^77^3(31. PVK 70. Omg, BND 20. Omg, ^ A' 
1/ y KfcSMWBHkffr&tt A 0 . 0 2 m g % SulS^Jfe^J 1 5 "THEJB * tbfcO t m CM 

m<Dm-&&yt&m o . o 3 m g % Rummmmm 1 5 x&m tstitKDtm ^mm<o 
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mmm 1 5 


mmm 1 6 


m-mm 1 7 


PVK 


7 0.0 


7 0. 1 


7 0. 0 


BND 


14.85 


14. 8 5 


2 0. 0 




0.0 5 


0. 0 4 


0. 0 2 


£JfB 


0.10 


0.10 


0. 0 3 


nrnrD .: 

J_/ JT V A 


15.0 


15.0 


9. 9 5 


JkMMt cd/m 2 


4 8 6 7. 0 


3 6 3 1. 0 


2 8 19. 0 


fe^ X 


0. 3 7 8 8 


0. 3 6 16 


0. 3 10 1 


Y 


0. 3 5 4 7 


0. 3 3 9 9 


0. 3 0 3 5 



mmm is) 

1 0 Om 1 ©t^77^3l^ t'f/H^y K 0. 9 2 g (2. 8 9 mm o 1 ) ^ 
5£ (2 3) t?^$tt-5 7^^^^=/VT-fe: h=. h y/V(l) 1. Og (4. 33m 
mo 1 ) % IkXFMfcfftWt 5 0ml £A;frfc 0 ^©M^^y 3 ^^^^! 3 

fc^7i.^n-7h/77^--eiSU fM^4 0mg^c, i©f«6li 
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fo<DMJ&& 2 3 5~2 4 CC-CfcofCo d©#*6@fr©NMRW:0 1 4^bfc 0 - 



CH 2 CN 




.CF 2 



(23) 




C&ttfflll 9) 

10 0ml ©tZ77^3|:, t'f^Vy K 0. 9 2 g (2. 8 9 mm o 1 ) . 
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# 
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S (2 5) T^$tl57s/il7x=;V7th=H);K2) 1. Og (4. 3 3m 
mo 1) , RTfim&ffim 5 0ml SrAtbfco -©^tr^y^^^Utl 3 

fcfc, 2 5 0~2 5 3b ofc 0 rO#*fe@flc©NMR«:Hl 5^Ufc 0 -tbb<7) 



CH 2 CN 




• ' ■ ■ (25) 



.CF 2 
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• • • • (26) 



5m 1 (Dt^y^X^K, (OT^V^T P VK bfolr 

So mMit^ (WOM) 7 0. Omg N BND 2 9. 7m g> ^lulS^ (24) 
X^^tb^^/vuy V%kfc&&yt4\:&Wr> 0. 3mg^iU -^tzn^v 

w©EL»ot, ($0 h^^^M^Fast BM- 7 "t^ -htf 

t>mfihMm%.T$&m*mM^fz.o i 7 -vRx^mm 9 . 07 mAtsi^ 157 

5 C d/m 2 &tfC I EfeltXWo. 6 5 5 2, ® J£ 1 8 V RTtmM 1 1 . 
8 4 mA«^ 1 8 1 5 C d/m 2 &tfC I EfegtXli^ 0 . 6 5 6 3, 1 
J£l 9 V&tfmSfnl 3. 9 8mAT'»l 7 0 2Cd/m 2 ^tFC I Efe^T'X 
H^O. 6 5 5 9, mS.2 0 VS:t/«%l 6. 8 4mAt«U 5 0 5Cd/ 
m 2 MCIEfeWII^O. 6517-efoofCo 
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<t^/H/ y KJRSS^iSate-fb'fr* E &*iJJB Ufc^ E L fit ^ > 
Hfll5^»J 9 t mmfc bTSfe# Ufc I T OSt^I^IMl^ y b U 1X1 
O' 6 t o r rJXT©«ffTK:N, N' -i?7i=/V-N, N-S? (m-MJ^) - 
^i^v^ (TPD) ?:6 0 nmO^tllL, h y * 

h) T/1^~?A (Al q3) t 2S*%fcl&5J: 5 ^Wfi^ftfc £ ^a<Z>> 5£ ( 
1 8) -r^$tt*=»l3t&-^r't-5^/V'^y \?nm&&ytft&Q0Eb%1B&l'l£lB& 

WE«rl 5 0 nm©IW^5 J: 5 tit t5i t lu J: !? , EL*fS:»^Lfc, 

®J£ 2 7 VRt;Si 15. 37 mAt«^ 3 6 6 0 C d/m 2 I Efegt* 

XM^^S 0 . 6 2 6 6 T?feo fc 0 

(^Jfefll 2 0 ) 

10 0ml ©^77^3^ K 0. 9 2 g (2- 8 9 mm o 1 ) > 

^ (2 7) ^^tl§7yil7x^/l'7th^hy/V(3) 1. Og (4. 3 3m 
mo 1) ifttfl&zkftlfe 6 0ml SrA^fco -W^^y nyt'f/W^t-l 3 5 
•CS-tM&U 3. 5B&WRrtS$*fc. a^tfi'-*— &JB^T*ftkB»Sr«*b 
> gl*g£r * ci a *yVAt!l?§# bfc„ r 5 %7KlMb^- hVV AzMg$£R.t*zK 

W3tfe@#l 0mg£r#fc o ^ <D#^fe@^CONMR 
%|E117{^Lfc 0 rjxb©»?>, r.<Z>W$jlte@#«:5£ (28) -C^£*b&1fl 
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CH 2 CN 




(27) 



CF 3 




••-(28) 



CF 3 



(3*afc«2i) 

10 0ml(Dt777^a|u v t^/VWy K 1. 04 g (3. 2 8mmol) . 
3— — 4— (hJl7/VtP^f^) 7i= /VT-fe h=- MJ /l" 1. Og (4 
. 9 2mmol) Rt«&&7fcfflBfc 50ml^fc o Z.<D&m&fV * 
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5~2 2 0°CT?fcofc„ #^-fe@^^>NMR$r|gi 8^bfc 0 Clftktf^Ji:^^ w 
OW^Hftte, 5£ (2 9) T^^nS^3t^-r5^--r/H/i/ K^*fe3S*-fb^ 




. . ♦ . (29) 



5o P^-f^ ($0 M) 7 0. Omg, BND 2 9. 8 m g „ Wrni^^ (2 9) 
USHUfc: bt\ ELm^m^fta 
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bMcMnmRTf&m&mfc L7t 0 ®E16 V^.X>*«gft 6 . 16 mAxmrn* 108 
7Cd/m 2 MCIEfettXWo. 6 7 7 6 , «J£ 1 7 V&tFSSfS 9 . 3 
2 mAT«^ 1 4 4 4 C d /m 2 Rt^C I EfeStXl^^ 0 . 6 78 0, ttJEE 

1 8 VRXtWM 12. 71 mA-Vm&ft 1 6 2 2 C d /m 2 &tfC I Efett'Xl 

6 7 8 7 , Mffi 1 9 V&T^fD 1 5 . 7 3mAT«U45 5Cd/m 

2 &TJ?C I EMT'Xli^o. 67 9 0, UE 2 0 VXt^ti 1 8 . 2 8mAt' 
«g#l 1 2 OCd/m 2 StfC I E#,^"t?XM^O. 6 7 1 OT'feofd„ 

ffifBJfelfeM 9 £ IHil^ UTgfc# bfc I T 0^«r*^*^(C-fe yhU 1X1 
0' 5 torrTOiBETM, N' -v^^—^-N, N-v? (m- h V M - 
><>i?*?l/ (TPD) ^6 0nm©g^I*U JfcV^ h V X (8-*SV1— 
h) T/V^=-^A (Alq3) t 1. 7fi*%(C^5 J:5{C#*$tbfc^r^>0, 

it (29) -e^^tbS*it^^-f-s-^-r^V'y Km^^-fk^G^^-a-ufc: 

/vs:«;a2rl 5 0 nmOJ¥^l^5 J; 5 l-I^tS - 1 lc<fc !3 > ELif»L 
fc, 

®E2 7VMil 8. 5 3mA-e®S^6 0 4 3 C d/m 2 &tfC I Efe^e 
XliiJS 0 . 6 3 2 6 Trfcofc 

(^»J2 2) 

<6-r^y-3- (sm y^ntv^Ts: /) 7^/— ,k^j&> 

500mlO3oP77^3(c, ^-ft^ X~7X?P#5 2 6 g (115 mm o 1 ) RTf 

) -2-~ bn7x7-^ 5. 5g (2 3. 1 mm o 1 ) ©^t6 0mlS:I 
TU ?STi^T#fc s Jimfi^T*lB#raK^$-&fCo Tfc^^m 
Z^fc^l-tCo mm&fc2 0 0m 1 ^#PU 5 %im.ik1- Y V !7AtK^T 
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S^itTEfeif 16. 9g C&Sra^UTl^) £#fc„ Cl^M/fe 



5 0 0ml <Dl-X-7 9X=ifcmm6-T$;-3- (^y^ot>T?/) 7^ 
/— ;V 16. 9g. 2-tKn^-l, 4-t7h^;v 4. Og (2 3. 1 
mmo 1) , a^Z J—>V 1 5 0ml, ^M^AtbT, 51^1^2 1 B^RflS/ft 
&l£tc 0 Ki»£^^-^--^$iU 1 0%7kBMb-*- b !> !7-M<$§$j2 0 0 
m 1 y 14(31 U ^ n n */l^-ettffl U 7jc$Sbfc 0 $StM»?- h U !7 At* 

U BWoW/n^y KDi9M£ o . 5 0 g Srttfcio K^cffc© 
NMRf h£!H2 0 (31^ Ufc 0 

1 0 0ml t^77^ = l3, WSrirJAsysy YW^- 0. 46g (1. 33mm 
o 1 ) N 3 , 5 - bf * ( h y / -7^~;\s7^ h~hV^ 0 . 50g 

(1. 9 9mmol) „ XtF«i*Bffll 5 0 m 1 & A*K - Vtm&f 'J =* V^/W 
/^T*l 3 s'Ofc-CJnfBU 2B#P^Ofr£-frfc 0 a^tfi'-*— &J§v*T*l3kffl« 

It&ttl 8 3~1 8 5°CT*feofc 0 r.OHf^feH#:^NMRS:0 2 llE^Ufc. rttb 
b % £©#9fc&@#f±5£ (3 0) -Q^M^^v K»*fe*3t^ 
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...•(30) 



mmm 2 3 ) 

1 0 0 0mLHoP77^3|^ QKfift6 0 0 g £A*bT % SlS^*- 5 0~-6 0 
°Q,\0$iM UfCo *^K:xf/l/*A//<y-/l/ 17. 5 g (89. 7 mm o 1 ) £ 4 - 
-hoy7i;-/V (4 0%t7k) 2 5 g (12 2mmol) £ <D^-£-%£^o < 
9 <tJD?lfc 0 M-3 0 4 0 < Cl^ofc*^6l$MJt#Lfc l) £/fc**T&s 

U *y^c-C£ifiUfc. 2fe$0@frSr7K«5U * 
V>@#:3 6 g £r#fc 0 wW^ONMRf^- h 2:^1 2 2 JC^Ufc -»NMR 




. . . (a 1) 
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2 0 0mLO3on77^=<t, ifEft^tl (al) lOg (3 3. 3mmol 
) s mnm2. 13g (66. 6mmo 1) , 3^0. 4 g, Xtfo-^PB 
0ml £A*U TtJ A"*X*m^X 1 9 O^^Il^U 2H#MR*S£ 

nuT<D7Z (bi) -e^^tt^o 




(b i) 



(£ffiftl2 4) 

2000mLO3OB77^ = ^ 7«tM)l)^8. Og ( 2 0 0 mm o 1 
) , zk3 0 0 g£A*K 0°C*T^4PU, *Ol«T"e. l-t7HM4. 0 
g (9 7. lmmol) £N, N-S^c^vv- 4 h n y T~ U V 1 6 . 6g ( 
9 3. 4mm o 1 ) (D^f /—J^Wt (6 0 0ml) ^^tlTUfco -©^1 

^C^SttSils tKI 5 0 0m 1 T?#$5U Ufc2fcJ»£rzk^ ft 
AftU **-fe@^8. 0g4r#fc. :©l^©NMRf^r'- h 2 4 fc:^ Ufc 

0 roNMRf^h^b, cGXfr&fcWUsiT©*; (c 1) -e^£^5o 



H 5 C 2 N 




(c 1) 



3 0 0m 1 t^7773|I, wmit&yn (c 1) 8. Og (26. 3mmol) 
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„ «Ef»l. 6 9 g (5 2. 6mmo 1 ) % 3^^0. 3 g, X^o-^oo^ 
>-5 Om 1 £A*b> HrJ fr'^&M^X 1 8 5 0 C*-C^PBb, 2. 5 RfplHIRjES: 

(dl) -e^£*b3. 



(H«!l2 5) 

1 0 Om 1 O^^^^s tfrlBmfe^j2 4-C#?5tb7t^/H^y K»#fe38 
ytit^O. 50 g (1. 5 7mmol) , 3, (hP 
7i- /VT-fe h — b y ^0. 40 g (1. 5 7 mm o 1 ) % RTff&fo&Wl 2 5 m 1 

& $ *fc 0 r. o * n o j*mm& 5 %7X^k^ h y t? j*7kmfcRx$7k<D)mfc$G& 

— T?»«U *^@^3 0mg^#fc o &J&£tl1tfc&m<D$L*ttl 2.%XM 
, ^©^©'H-NMRWI R(Z)^-<^ YMSmi 6 2fct*BI2 7 tt:^ & tbfcil 
?)-Cfc^o rtbb^^^, Wkfufcte^fctt, 5£ (3 1) 




(dl) 
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CF 3 



(3 1) $ tl5 t>f /V W y Kl^^fet: 1 0 m g 
©F-4 5 0 0ffi^3te**3tAtH!:jja((UTs KTo*#fctS^^^ h/v£$'J 



©Jig$t* 3 6 5nm 

*3fcHI*6lftft 4 0 0nm 

^Mm£* 8 0 0nm 

^^y^^K 1 2 0 0nm/^ 

SbjBffl!!^ V y V 5. 0 nm 

V V Y 5. Onm 

* h^r/lsMfe 7 0 0V 



0H»J2 6) 
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20 0 0ml©t^77^3(u, t-f/Vl/yKlO. Og (3 1. 4mmol) 
% N — Zfv^e^^Wt^ ^ K6. 2 0 g (34. 8mmo 1 ) % A I BN 0. 2 0 
gXTJTOftftS^* 7 8 Om 1 ^AttfCo C©f^77^ = ^M^ 

i©Ii@M^li2 0 4 — 2 0 5°C-efcofc 0 ^KD^H^O I h^- 
HI 2 9 NMRft- h SrlU 3 0 (C^-f" 0 
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• • • (1) 



[{fib, sOK R'tt, zkif^;£fc«T/i^A'S£^U R 1 liR 3 

U-CH 2 CH 2 -CR 6 R 7 - (fcfcU -CR 6 R 7 

ifVgtiO^U R 6 WR 7 teTk^M^XteT/^^^U R 5 *5J:tJ«R 6 

R 2 te, 7 XfifJ^l£fcteTA^/l'S£^U ^fd s R 2 «R 5 ^PUt-CH 
2 CH 2 -CR 8 R 9 - (fdfcU -CR 8 R 9 -fc&tf ZMmte^^ ^MKlfe 
R 8 RTfR 9 «7Xm^X{*T/v^S^b, R 8 ^3J;rj?R 9 te, H3--e 

R 3 « N Tkmil^ R 1 b&misXM!$tStiZ>Mfd.%l3^ Xte, R 4 
5 -< ^ ^31 «r^" A/-C^j& £ tiT ft 5 -T 7 $ \s I'M &7F-To 

2. 5£ (2) ZfrZ-T^ frUyYTk &M\Y>-&Sfo h^vtf z/ikM h £ ^ 
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(flU R 1 % R 2 x R 3 % R 4 St^R 5 tt, HfflB»^l{-*5^5^^^0# 




• • ■ (3) 



Ar 



({&L> 5^ R 1 s R 2 n R 3 , R 4 RXFR 5 it, UWBttJfcgi 1 tn*5ttSO £ IH 
«OSt**^. Aril A (4) , (5) (6) OV^T^Sr^-f-o ) 
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2 £*H3LT7W£*b£-CF 2 -0-CF 2 -Sr^-To R 1 2 fix 

^r/s, ^it i ~ 5 07 j/ijg^tttr^^/H, huibr 1 1 t&mvx 

7«£*b3-CF 2 -0-CF 2 XteR 1 3 k&mVXJ&J&ZtlZ-CF 2 - 
0-CF 2 R 1 3 te> TK^JK^x ^7;S, ^ySSUR^ ^t^l~5 

W7 5/iI^t«7^^;H, ftllBR 1 2 i!*l^U-C^$tb§-CF 2 -O 
-CF 2 Xttsfc (5) "C^$*L5SSr^i-. R 1 4 tt, R 1 3 as**JB^"C*> 
-5 £ # fc^TkJSJR^XW:^*^ 1~5©7?/ ^^^T(S0T^^r/^^^ U R 
1 3 *S7K*lS™^©S-t?*>«^#^ti7k*lgC^«:^-t-o ) 



R 15 R 16 
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(iiu r 1 5 «\ jkmrn.*, x^r 1 6 k&m^xm&.i5tiz-cF 2 -o-c 

{ttT/l^/Vg, WulBR 1 5 ^*PIb-r»fifc*nS-CF a -0-CF 2 Xtt 
R 1 7 ^*IHLT^^tbS-CF 2 -0-CF 2 -^r^-f-o R 1 7 zkfifJ^?- 
s f7Vg % 7yiM^ «f(fiRl~5 07 2/*JIK^5frffi«TA'dp-A'^ tftlBR 
1 6 ^*HbT^^tb5-CF 2 -0-CF 2 -^-To R 1 8 R 1 7 ^ § 7K 

m^T-fes ^ * ia-z*mm*w&mm& 1 ~ 5 ©7yfi^ttt7/^;n 




■ • • (6) 



R 



19 



m 
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4. 5£ (2) ■C/T^tLSt'f/H/J'MiMW (8) ^snstfK 




• • • (2) 



«au r x nR 2 sR 3 %r 4 3U*r 8 ra\ wiatii^i fcra**©* 

NC-CH 2 -Ar • • • (8) 

0&U Arlt fi&fB»^5CiH:*5*tSO^I^«l©l:*«:^i-o ) 
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5. TfS5£ (9) 
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R 1 




♦ ♦ • 



«&U R 1 x R 2 n R 3 % R 4 &t£R 5 fix SfffB»^im*5ft50i:PIIR03ft 

7. 4-^huy7^y-/v^^rtoMm^(^smSR 1 «§.U R 1 

8. ^-7-^IO^jm^fc^SR 1 Ik R 2 ({II, R 1 WR 2 ttzk*DS 
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9. T1B5£ (1 1) ^^^S^Sr^ai^SrWMftfci-S^-f^^yK** 




(11) 



m<DM^^-to Aril |ff|B»*«2H:*5tt50i:PI«W3e'**^i"o ) 

i o. (i o) -e^^tbS^/n^y »fe«^iNC-CH 2 

-Ar ({IU Ar ^ttf|Slt^2t31*3i-t5<75^P^(D#*Sr^-r) t?^$^5S 
^?ltt^^T^b-hy/^^^iS$*S-^Sr^i:i"S*frf3^; (11) 

i 2. — ^matc^Nts^^Buie^s^ora^^-y^^^^^^T 
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6] 



0. 000 



0. 007 
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1.313 
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3. 487 
3. 505 
3. 522 
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-0.008 
0.000 
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1.567 




3. 472 — \ 
3. 489 —A 
3. 507 
3.525 

6.609 
6. 616 
6. 709 
6. 716 
6. 732 
6. 739 



262 
629 
645 
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660 
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679 
682 
717 
7. 720 
7. 737 
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7. 754 



8. 371 
8. 374 
8. 391 
8. 394 
8. 651 
8. 653 
8. 670 
8. 674 



6. 609- 
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6. 739- 
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